






rru^% 

'^o 

Office g 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMTITED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR Cb) 



rcT|(a 







investor in people 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales • 

NPIO gpQ 



rec d_2 2 DEC 2003 



WIPO 



“ »«<=«• “My authorised io accordance with Section 74(1) and (4) 
OimtnXf? t certificates on behLf of 2e 

SSv “Py Pf •Pc <tocu«enra! 

originally filed m connection with the patent application identified therein. 



PCT 



to ^ (Companies Ren-egistration) Rules 1982, if a company named 

cccompmytog documents has re-registered under the (S^Les Act 
1980 with the same name as that with which it was registered immediatelv rf 

"SStedL^^"^ substitution as. or inclusion as, the last part of the name of the words 
i^ thi ciSSSTJ in Welsh, references to the name of the company 

with 



In accordance with the rules, the words 
pic, P.L.C. or PLC. 



"public limited company" may be replaced by p.l.c.. 



Companies Act does not constitute a new legal entity but merely 
su^ts the company to certain additional company law rules. ^ 




Signed 

Dated 16 December 2003 



Rest Available Copy 



An Executive Agency of the Denartment of 'TVfldP. jinH TnHiic>#«R 




J x^rxs. ujsr-iuiAiimLNA yo @002 



Pateot Acts 1977 




» 


Id VW& 

06SEP02 E746480-1 D02716 


atnleI6> 


THE PATEJ^T OFFICE 

-6 SEP 2002 
RECEIVED BY FAX 


» 


The 

Patent 

Office 

* 


POi/7700 O.Oa-0220751.2 


for grant of a patent 


• 


1/77 

The Patent Office 

CaidiffRoad 

Newp(»t 

GwentMPiOSQQ . 



1. Yourrefereaice ; KjC» S3>S>^ QB 



* 2, Patent ^ipKcation qtodI^ 

3. Full naxtie, address and postcode of the or 
of eaoh ^pplicasxt 

Patents ADP Number 

If the applicantis a cazjratate body, give die 
countcy/state of Its incoiporalio& 



Q ~ 6 "$CP 2007 — 0220751 .2 

I^al^entie4 
02150 B^o 
Finland 

'itjr2-'2/-\ccn, 

l^nland 



4. Tide of die invendDii 



K. CAtA^lL^ Cofr*3ioEcTX)<Vw 



5. Name of your agent 

**Addres5 for service*' in the United ESngdom 
to which all ctHxe^ondcnce should be sent 

Patents ADP number 



Nokia IPR Department 
Nokia Houses Summit Avenue 
Famboroiighi Hants 



GU140NO 

7577638001 




6. 


If yoa am declaring primdty from one or more 
earli^ patent ^plicadons, give the counixy and 


Country Priori^ Application Number 


Date of Filing 




the date of tiling of die tn* of eadi of these eartiw 
applicadoDB and the or each ^gpEcatxon nnmbftr 






7. 


If this application is divided or otherwise 


Nuiid>Br of earlier application 


Date of Filing 




d^ved from an eadier UK applicadoti^ 
give tile number and the filing Ate of the 
earlier application 







8. Is a statement of inventorship of 

to grant of a patent required in support of 
this request? (Answer ”Yes* tt 



a) uny ^Utantnamed in part3 is not aninveniDr, or 

b) there is an inventor who is not named as an Yes 

eppHcant, or 

c) any named appUeant is a c orpora te body. 







, 08/0a 'Qg 19; 10 FAX 01252 8B8 






NOKIA ira DEPAKl'ilKNX 



UBL 




PatentB Form 1/77 



fdflowing items you are filing wi* tUs fo^ 

Do not t»ont copies ctf die Bamo docmnent 

Confinnatioa dieets of this fonn 

\ ClaimsCa) 

-SSEPfflffi , ^ 

RECEIVEQJIE^ DtawingCs) 



\ 




10 . 



H you. af 6 also filing ai^f of the following 
state how many i * 



11. 



Paority docmiients 
Translation of priority documents 

Statement of invwitaiship and ri^t to grant 

of a patent (Patents Fonn 7/77) 

Request for preliminary exaimnation and 
search ^*atents Form 9/77) 

Request for substantive eocanrination 
^Patents Pornt 10/77) 



Any odier documents 




I/We re qi ir -st the grant of a patent on the basis of this applioation. 



Kendra Jones 



‘ 12. Name daytime tel^lioiie nninber of 

. .. Z . 1 . 1 -.... Vun<v/1r%T1 



gnndr aJonei? ■ ft1?57.S<iS386 

crm\ 



tegg63fi»aCi£gS^.a^:;.<jgM^ 



*’***»*•»* A/Ar^iucL'jQisivX 



@004 





PO 



1 



A Camera Connector . 

This inventipri relates to a connector for connecting an electrical component such 
as a cTigHal cainera module to external drcultiy. 

Bacicnround ^ ^ 

Digital camera modules have been develc^jed as components for use In 

electronic apparatus such as personal digitarassistants (PDAs) and mobile 
telephones. 

figures 1 and 2 illu^te sudn a digital camera module 100. Rgure 1 Is a 
perspective top view of the module, and Rgure 2 Is a bottom plan view of the 
module. The module 100 comprises a substrate HOandatensstnjcture 130. 

The substrate 110 may be a rectangular-shaped ceramic substrate comprising 
electronic oircultfy including an Image sensor (not shown) on a top surface, and 
metallic terminals 1 14 on a bottom surface 1 12 for electrically coupling the 
module 1 00 to external circuitry. 

The lens structure 130 comprises rectangular-shaped fc»se portion 135, and a 
turret portion 150 extending from the base portion 135. The base portion 135 and 
the turret portion 150 may botfi be formed of plastic. The turret portion 160 
defines an aperture 160 through which light is received Into the camera module 
for detection by the Image sensor. A lens 1 70 is positioned within the aperture 
1 60 for focusing received light onto the Image s^or. 

A drawback with known digital camera modules is that they are difficult to 
connect to printed wiring boards (PWBs). Reflow soldering of tiie ceramic 
substrate terminals 114 to a PWB is probiematic as the plastics used in the lens 
170 melt at temperatures less than the reflow temperatures. Reflow soldering 
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may Be possible if the lens is made from a glass material. However, glassJenses 
are expeiisiva and are less suitable for rha^ produt^on technkiues. . 

One meUiod for connecOng a cD^fal camera module to a PWB Involves u^pg a 
flexible Intermediate substrate, the flexible substrate is glued at one end to the . 
bottom surface 112 of the ceramic substrate 110 with locaJiy'Conduciive adhesive 
such that the substrate tenininels 1 14 eledtiically couple to electrical traces in the 
flexible substrate. The other end of the flexible substrate Is ^len connected to the 
PWB via a F7C connector. TMs method is labor Intensive and does not lend itself 
to automated assembly easily. 

Summary of the Invention 

According to the present invention there Is provided a connector for coupling a 
component to external circuitry, comprisir^ a base, a guide for guiding the 
component along an axis towards the base, a first barb posiUoned to latch an 
edge of the component at aflrst distance along the axis from the base, and a 
second barb positioned to latch an edge of the component at a second distance 
along the axis from the base. 

A connector in accordance with the fnvenflon has the advantage that ft Is able to 
receive components along one axis which in turn enables sbnple assembly of the 
component to the connector. A conneiAor in accordance with the invention also 
has the advantage that it Is able to receive components that have housings of 
different height due to the douUe clip or barb arrangement 

The component Is preferably a cfigital camera module. 

Suitably, the base includes electrical interconnects for coupling to the 
componenl/digilal camera module. 
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Preferably, the guide comprises ^de walls extending from the base. 

Description of a Preferred Emboriftnent 

* ■ * ■ . ■ * 

Rgure 3 Is a plan view of a connector 200 In accordance with the Invention. The 
connector Is made of a plastics mateiii^ and is shaped gerierally like box having 
an open top. Rgure 4 is a side view of the connector 200 and Rgure 5 is an end 
view. 

The connector 200 comprises a base 220 and four side walls 210 extending 
peipencflcular to the base to foim the open box shape. 

As shown in Rgure 4, the connector 200 Is designed to receive the camera 
module 100 of Rgures 1 and 2 along the Z-axis. Eight electrical interconnects 
230 made of metal such as copper are embedded into the base 220 such that 
each Interconnect has a Internal portion extending to the inside of the box, and a 
external portion extending to ttte outside of the box. The internal portions are 
designed to couple to the terminals 1 1 4 of the camera module once it has been 
fully Inserted into the connector 200. The external portiors are design^ to be 
soldered to traces of a PWB in order to provide el^ricai conrtecUor^ to external 
components. The connector 200 is preferably reflow soldered to the PWB before 
the camera module 100 is received into the connector. 

As shown in Rgures 2 and 8, the todemal dimensions I andXof the rectangular- 
shaped base portion 135 of the camera module 100 are slightly smaller than the 
intomal dimensions 1 andX of tha connector box opening d^lned by the side 
walls 210. The side walls 21 0 thus act as guides to guide the camera motkile 100 
into the connector along flie Z-axis. 
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ft is important that the camera is held in the conn^or so that the terminals 114 
ie'ipcdr)couptedtotheintenconnects$90. Rdur^6to 9itiustra^;ihe cHpsor - 
barbs that form part of the corinector ^0 to achieve this fiihotion^ . 

Fl^r^ 6 illustiates an endXKUrFierit with four barbs 24i , 2^. 243, 244 while 
FIgures7to9illustrateahembocfiment with just two barbs. The barbs are ^ 

supported by arms that extend from, the base 220 of ^e connector. The 
arms/barbs are designed to move Independently of each other. Recesses in the 
side walls 21 0 allow the anns/barbs to spring back as the camera module is 
received Into the connector 200. 

In Figure 6. the two lower barbs 243, 244 of the of four barbs are positk>ned at a 
di^ance hi from the base 220, while flia two upper barbs 241 , 242 are 
portioned at a distance h2 from the base 220. 

The h^ght of the camera module hCAM (see Fig. 1) is known to have a large 
tolerance due to variations in the alignment of the ler^ structure 130 to the 
substrate 110. The use of barbs at different heights enables the connector 200 to 
receive and retain r;amera modules that vary greatly In height Preferably ^a 
upper barb is positioned at a height h2 that Is near the masdmum tolerance for 
hCAM while the lower barb Is positioned at a height hi that is near the minimum 
tolerance for hCAM. 

Figure 8 ittustrates how the connector 200 according to the invention can retain a 
camera module that has a large height hCAM by means of the upper barb 261 . 

The lower barb 262 is simply deflected out of the way. Rgure 9 In contrast 
illustrates how the connector 200 according to the invention can retain a camera 
module that has a smaller height hCAM by means of the lower barb 262. 
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Clafms^ ' . ' 

1 . A ccnmector for coupling a component to external circuitry, comprjslrig a * 
base, a guide foe guiding the component edong an axis towards the base, a first 
barb positioned to iatch an edge of the component at a first cP^arK:e along the 
axis from the base, and a second barb posifipned to iatch an edge of ttie 
component at a second distance aiong the axis from the base. 

% 

2. A connector as claimed in ciaim 1 , v^erein the component is a di^tai 
camera module. 

3. A connector as claimed in claim 1 or 2, wherein the base includes 
electrical interconnects for coupling to Hie component 

4. A connector as claimed In claim 1 , 2 or 3, wherein the guide comprises 
side walls extending from the base. 
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